A 

"A" cable, 197 

Accelerated Graphics Port 
(AGP), 97-98 

accelerated hub architecture, 91 

Accelis (tape media), 458 

access time, 14 

active cluster, 469 

Active Directory, 46, 368 

active termination, 203 

actual power, 141 

actuator mechanism, 176 

adapter cards, 578-579 

adapters, 265—266. See also net- 
work adapters 

adapter teaming, 313 

Adaptive Fault Tolerance (AFT) 
network adapter, 313-315 

Adaptive Load Balancing (ALB) 
network adapter, 313-315 

Address Resolution Protocol 
(ARP), 293 

Advanced Intelligent Tape 
(AIT), 455 

Advanced Technology 
Attachment (ATA), 14 

advanced technology (AT) 
bus, 92 

Advanced Transfer Cache (ATC), 
99-100 

Aelita Even Management, 549 

AFT. See Adaptive Fault 
Tolerance (AFT) network 
adapter 

aggregation, 313-315, 527 

AGP. See Accelerated Graphics 
Port (AGP) 

air conditioning, 53-55, 56—58. 
See also temperature 

air filter, drive head, 175—176 
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airflow 

server maintenance and, 
475-476 

server rack and, 147—148 

for UPS system, 143 

air quality, server and, 55—56 

AIT. See Advanced Intelligent 
Tape (AIT) 

ALB. See Adaptive Load 
Balancing (ALB) network 
adapter 

alerts, performance, 506—509 

AMD processor, 88, 98 

AMD Sledgehammer, 88, 104 

American Megatrends Inc.(AMI), 
111, 563-564, 569 

American Power Conversion 
(APC), 139, 143 

analog modem pool, 317 

Andrews, Jean, 88, 573 

Apache (web services), 413 

APC. See American Power 
Conversion (APC) 

APC Silicon DP2500E (UPS sys- 
tem), 142 

apparent power, 141 

applications 
distribution of, 521 
movement of, 515 
operation of, 515-516 

applications access 
database applications, 16 
email services, 16 
network management software, 
16-17 
remote access, 17 
virtual private networks, 17 

application server mode, 566 

application servers, network 
operating system, 421 

arbitration method, 195 
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archive files, 524 

"A" record, 345 

ARP. See Address Resolution 
Protocol (ARP) 

asymmetric port aggregation, 
313-315 

AT. See advanced technology 
(AT) bus 

ATA. See Advanced Technology 
Attachment (ATA) 

ATA (AT Attachment). See IDE 
interface 

ATA cable, 186—189 

ATA Packet Interface (ATAPI), 183 

ATAPI. See ATA Packet 
Interface (ATAPI) 

ATC. See Advanced Transfer 
Cache (ATC) 

ATX Power Connection, 264 

ATX power supply connec- 
tor, 263 

authentication, in general, 8—11 

autoloaders, 451 

Award Software, BIOS program- 
ming, 111 


B 
backbone 
hubs and, 296 
network and, 284, 285 
back-end applications, 15 
backprobing, defined, 263 
back side bus, 99 
Backup Domain Controller 
(BDC), 365 
backup generator, 63 
backups, 448—467 
automated tape solutions, 
451-459 
in general, 451—452 
maintenance of, 458—459 
types of, 452—458 
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for client-server networks, 6 
hardware for, 448—450 
records of, 467 
server upgrade and, 237 
software for, 459—460 
storing and securing, 460—461 
types of, 461—467 
copy, 462 
daily, 462 
differential, 462 
incremental, 462—463 
normal, 461 
six-cartridge, 465—466 
strategy for, 463—464 
Tower of Hanoi, 466—467 
backup window, 449 
ballast, rack, 146 
bandwidth 
bus interfaces and, 92—93 
defined, 40—41 
network, 284, 285 
baseline 
bottleneck and, 509-510 
Logon Server and, 511 
monitoring, 510-511 
performance, 233 
basic input/output system 
(BIOS) 
CMOS, protecting, 113-114 
CMOS settings, accessing, 
112-113 
defined, 85 
processor upgrading and, 245 
recovering, 260—261 
server, recovering, 260-261 
server, upgrading, 235, 259-260 
settings, common, 114-115 
updating, 259—260 
battery 
CMOS and, 111 
CMOS protection and, 113 
electrostatic discharge and, 244 
UPS 
failover for, 139-140 
in general, 136—137 
site preparation and, 141—142 


BDC. See Backup Domain 
Controller (BDC) 
Belkin (cable vendor), 306 
bend radius, 552 
Berkeley Internet Name Domain 
(BIND), 398 
Best Power website, 143 
BIND. See Berkeley Internet 
Name Domain (BIND) 
bio-recognition, security and, 73 
BIOS. See basic input/output sys- 
tem (BIOS) 
blind connector mating, 198 
blue screen of death (BSOD), 
544, 569 
boot. See also installation 
hard disks, 575 
unbootable server, 569—571 
Bootstrap Protocol (BootP), 
390, 393 
bottleneck 
defined, 509-510 
network performance and, 
527-528 
verification of, 233 
boundaries, security, 12 
bridges, 298-299 
BSOD. See blue screen of 
death (BSOD) 
buffer cache, 14 
buffered memory, 110 
bulk erase, 458 
bus 
accelerated hub architecture, 91 
chipset function, 87—88 
clock frequency, 86—87 
hierarchical bus, 88—90 
front side bus, 89 
ISA bus, 89 
PCI bus, 89 
network topology and, 284-285 
speed, mainframe servers and, 26 
bus interfaces 
Accelerated Graphics Port, 97—98 
EISA, 92 
ISA, 92 


PCI, 92-97 
bus mastering, 94 
intelligent input/output, 

96-97 

interrupts, 94 
PCI hot swap, 95 
PCI-X, 93-94 
peer PCI bus, 95—96 


C 

cable, ATA, 186—189 

cable labeling, 546 

cable management, 152—155 

cable management arm (CMA), 
146, 152-154 

cable select, 190 

cables, SCSI, 196—199, 577 

cable tray, 154 

cabling, network. See network 
cabling 

cache 
buffer, 14 
defined, 13 
memory, processor and, 99—100 
RAID, 210 

Caldera Linux, 349 

capacity planning, 512-513 

card scanners, 73 

Carrier Sense Multiple Access 
with Collision Detection 
(CSMA/CD), 296 

cartridge labels, 467 

catalog, backup, 467 

CD. See Collision Detection 
(CD); compact disc 

CD-ROM, 476 

Celeron processor, 103 

centralized management, 18 

challenge handshake authentica- 
tion protocol (CHAP), 416 

Channel Service Unit/Digital 
Service Unit (CSU/DSU), 300 

chassis 
electrostatic discharge and, 242 
heavy duty, 24 
power supply replacement 

and, 265 


chipset function, 87-88 
circuit breaker, 66—67 
CISC. See complex instruction 
set computing (CISC) 
"Clean power", 64 
clock frequency, 86-87 
clock speed, 97 
cloning software, 572 
clustering 
devices on rack, 151-152 
FAT and, 179 
implementation, 515 
network, 18-19 
server availability and redun- 
dancy and, 468—470 
CMA. See cable management 
arm (CMA) 
CMOS. See complimentary metal 
oxide semiconductor (CMOS) 
CName record, 399 
cold sites, 478 
collision, defined, 291 
Collision Detection (CD), 296 
collision domain, 291, 299 
command queuing, 193 
compact disc (CD), 449, 544 
Compaq 
IntelliSafe, 184 
PCI hot swap and, 95 
website for rack 
configuration, 149 
Compaq ProLiant 8000, 239 
compatibility, 93 
compiler, defined, 103 
complex instruction set comput- 
ing (CISC), 22 
complimentary metal oxide 
semiconductor (CMOS) 
error and, 261 
in general, 111 
protecting, 113—114 
settings, accessing, 112—113 
components, 235—236, 240-245. 
See also hardware 
compression removal, 514 


CompTIA Server+ Exam 
Blueprint, 240 
Computer Associates Unicenter 
TNG, 239, 472, 474 
connection rate, network, 285 
connection speed, 49-50 
connections, physical, 552—553 
network cabling, 552 
connectivity utilities, 556—558 
connectors, SCSI, 196—199 
console, defined, 158 
container, defined, 341 
convergence, delayed, 427 
convergence, rapid, 428 
conversion, NOS to NOS, 47 
cooling. See also temperature 
for hard drives, 176 
processor, 250—252 
server rack installation and, 
147-148 
cooling fans 
for PC servers, 24 
for server, 54—56 
for Xeon processor, 101 
copy backup, 462 
cost effectiveness 
of fibre channel, 210 
of mainframe servers, 25 
of processors and memory, 20 
savings, efficiency, and produc- 
tivity, 21 
server need and, 40—41 
of storage, 19 
CPU fan, 250-252 
CPU utilization, 501—502 
CRC. See cyclical redundancy 
check (CRC) 
crimp tool, modular plug, 307 
crossover cables, 306 
crosstalk, 302 
CSMA/CD. See Carrier Sense 
Multiple Access with Collision 
Detection (CSMA/CD) 
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CSU/DSU. See Channel Service 
Unit/Digital Service Unit 
(CSU/DSU) 

cutters, diagonal, 307—308 

cyclical redundancy check 
(CRC), 194 


D 
daemons, 390 
daily backup, 462 
daisy chain, 204 
DAT. See digital audio tape (DAT) 
database applications, 16 
Data bus, defined, 13 
datacenter, 60, 145 
Data Clean Corporation, 55 
data collection facility, 498 
data rate, bandwidth and, 284 
DDR SDRAM. See double data 
rate SDRAM (DDR SDRAM) 
Dean, Tamara, 288, 556 
Debian Linux, 349 
dedicated application, 421 
defragmentation, 523—524 
dehumidification system, 57 
Dell, 95, 149 
density, server rack and, 
24-25, 144 
Desktop Management Interface 
(DMD), 425 
device grouping, 151-152 
device ID, 577 
devices, adding, 238 
df command, 499 
DHCP. See Dynamic Host 
Configuration Protocol (DHCP) 
diagnostic tools, 555—565 
connectivity utilities, 556—558 
network cable diagnostic 
devices, 555—556 
operating system utilities, 
559-562 
Linux, 560—561 
Microsoft Windows 2000, 562 
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Microsoft Windows 
NT 4.0, 561 
Novell NetWare, 560 
OS/2, 559 
system and hardware diagnostic 
utilities, 562—565 
dial-up, modem pool and, 
316-317 
differential backup, 462 
digital audio tape (DAT), 
454-455 
Digital Equipment Corporation 
(DEC) PDP-1, 26 
digital linear tape (DLT), 
455-456 
digital modem pool, 317 
digital multimeter (DMM), 
261-264 
DIMMs. See dual inline memory 
modules (DIMMs) 
Direct Memory Address 
(DMA), 238 
directory service, 338-339 
disaster planning, 447—479 
backups, 448—467 
automated tape solutions, 
451-459 
in general, 451—452 
maintenance of, 458—459 
types of, 452—458 
hardware for, 448—450 
records of, 467 
software for, 459—460 
storing and securing, 460—461 
types of, 461—467 
copy, 462 
daily, 462 
differential, 462 
incremental, 462—463 
normal, 461 
six-cartridge, 465—466 
strategy for, 463—464 
Tower of Hanoi, 466—467 


disaster recovery plan, 476—479 
alternate sites, using, 477—478 
cold sites, 478 
hot sites, 478 
in general, 476—477 
site management, 478—479 
in general, 67—69, 447—448 
high server availability and 
redundancy, 468-571 
failover, 470 
in general, 468—470 
spare parts, 470—471 
server Management and mainte- 
nance, 472—476 
physical care, 475—476 
software for, 472—474 
SNMP settings, 471—472 
disaster recovery plan (DRP), 
476—479 
alternate sites, using, 477—478 
cold sites, 478 
hot sites, 478 
in general, 476—477 

discovery broadcast, 391 

disk errors, 525 

disk mirroring, 211—212 

disk platter, 175 

disk striping, 210-211 

distributed application, 421 

DLT. See digital linear tape (DLT) 

DMA. See Direct Memory 
Address (DMA) 

DMI. See Desktop Management 
Interface (DMI) 

DMM. See digital 
multimeter (DMM) 

DNS. See Domain Name 
Service (DNS); Domain Name 
System (DNS) 

documentation, 543, 580 

Domain Name Service (DNS), 
394-401 
name resolution, 394—396 
records, 398—400 
servers, types of, 400-401 
zones, 397-398 


Domain Name System (DNS), 8 
double data rate SDRAM (DDR 
SDRAM), 107—108 
double transition (DT) 
clocking, 195 
DPNS. See Dynamic 
DNS (DDNS) 
drive configuration (SCSI ID and 
LUN), 203-206 
SCSI ID assignment, 205—206 
topology, 204 
drive connections, 264 
drive heads, 175—176 
driver 
installation of, 544-545 
operation verification, 515—516 
for server upgrade, 235-236 
DRP. See disaster recovery 
plan (DRP) 
dual inline memory 
modules (DIMMs) 
in general, 105—106 
memory installation and, 
257-258 
memory upgrade and, 253-254, 
255-256 
durability, mainframe servers, 26 
dust, 55, 475—476 
Dynamic DNS (DDNS), 
356, 400 
Dynamic Host Configuration 
Protocol (DHCP), 43, 390-393 
dynamic RAM (DRAM), 104 


E 

ECC. See error correcting 
code (ECC) 

EDO. See Extended Data 
Out (EDO) 

EEPROM. See electrically 
erasable programmable read- 
only memory (EEPROM) 

EIA. See Electronic Industries 
Alliance (EIA) units 

EIDE (ATA-2), 183-184 

80-conductor cable, 188—189 


EISA. See Extended ISA 
(EISA) bus 
electrically erasable programma- 
ble read-only memory (EEP- 
ROM), 111 
electromagnetic interference 
(EMI), 65-67 
Electronic Industries Alliance 
(EIA) units, 144-145 
electrostatic discharge (ESD) 
flooring and, 59-60 
in general, 56—57 
server upgrade, performing, 
241-245 
chassis, touch, 242 
grounding kit, use, 243 
other tips for, 244-245 
power, unplug, 242-243 
email 
applications access, 16 
company broadcast, 234 
protocols, 407—408 
server applications and require- 
ments, 408—410 
server functions and, 8 
troubleshooting and, 581 
Emergency Management Port, 473 
EMI. See electromagnetic inter- 
ference (EMI) 
encryption removal, 514 
Enhanced A+ Guide to 
Managing and Maintaining 
Your PC (Andrews), 88, 573 
Enhanced IDE 
(EIDE) interface, 14 
enterprise, defined, 46 
Environmental Protection 
Agency (EPA), 68 
EPIC. See Explicitly Parallel 
Construction (EPIC) 
equipment, improvement of, 527 
equipment, network. See network 
equipment 
error correcting code (ECC), 
110, 254 


errors. See troubleshooting and 
problem determination 
ESD. See electrostatic dis- 
charge (ESD) 
Ethernet 
bridges, 298—299 
Fast Ethernet, 297 
full-duplex Ethernet, 297 
in general, 295—297 
Gigabit Ethernet, 298 
network, hybrid topologies, 288 
network interface card and, 528 
network media access methods, 
295-297 
switches, 299—300 
Token Ring network and, 295 
event logs, 473, 547-549 
expandability, 24, 206 
Explain button, 505 
Explicitly Parallel Construction 
(EPIC), 104 
Extended Data Out (EDO), 105 
Extended ISA (EISA) bus, 92 
extended partition, 178 


F 
failback, 470 
failover, 41, 470 
fans 
for CPU, 250-252 
for PSU, 133, 134 
for server rack, 147—148 
troubleshooting and, 554 
FAQs, 581 
Fast Ethernet, 297 
Fast SCSI, 193 
FAT. See File Allocation Table 
(FAT/FAT32) 
fault tolerance, 18 
fax boards, 418—419 
fax services, 418—419 
FC. See fibre channel (FC) 
FC-AL. See Fibre Channel 
Arbitrated Loop (FC-AL) 
FDISK, 361 
FDISK, MS-DOS, 177 
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fiber optic network cabling, 
311-312 
fibre channel (FC), 208—210 
Fibre Channel Arbitrated Loop 
(FC-AL), 208 
field replaceable unit (FRU), 115 
troubleshooting, 573-579 
adapter cards, 578-579 
hard disks, 575—576 
memory, 574-575 
power supply, 574 
processor, 579 
SCSI and RAID, 576-578 
cabling, 577 
device ID, 577 
RAID, 578 
termination, 576 
File Allocation Table 
(FAT/FAT32), 179, 361-364 
file archives, 524 
file distribution, 524 
file server, 6-7 
file systems, 179-182 
FAT/FAT32, 179 
HPFS, 180-181 
Linux/UNIX, 181 
NetWare, 181—182 
NT File System, 180 
File Transfer Protocol (FTP) 
server, 50 
fire detection and suppression, 
67—68 
firewall, 21, 428—429 
FireWire bus, 185 
"5-4-3 rule", Ethernet and, 297 
flash BIOS, 111, 112, 259 
floods, server and, 68—69 
flooring, server room, 58—62 
floppy drives, 476 
Flotron (processor extraction 
tool), 250 
forced perfect termination 
(FPT), 203 
FORMAT command, 177—178 
Fox and Hound device, 556 


628 Index 


FPT. See forced perfect termina- 
tion (FPT) 

fragmentation, hard disk, 
523-524 

front-end applications, 15 

front side bus, 89 

FRU. See field replaceable 
unit (FRU) 

FTP server. See File Transfer 
Protocol (FTP) server 

full-duplex Ethernet, 297 


G 

Gateway Services, 45—46 

GDISK, Symantec, 178 

generator kick, 139 

GFS. See Grandfather-Father-Son 
(GFS) backup strategy 

Gigabit Ethernet, 298 

GMCH. See Graphics Memory 
Controller Hub (GMCH) 

GNOME, graphical user inter- 
face, 347, 354 

GNOME System Monitor, 
500-501 

Grandfather-Father-Son (GFS) 
backup strategy, 463—464 

graphics, 97—98 

Graphics Memory Controller 
Hub (GMCH), 91 

gray code, defined, 176 

grounding kit, 243-244 

groups, authentication of, 9—10 


H 


hackers, server security and, 72 
halon (fire suppressant), 68 
hard disk. See also disaster plan- 
ning; performance monitoring 
and optimization, hard disk 
backup software for, 459—460 
hot-pluggable, 23 
installing, 238-239 
NetWare and partitioning of, 
342-344 
performance, 13—14, 189 
troubleshooting, 575—576 


hard disk interfaces 
fibre channel, 208—210 
file systems, 179-182 
FAT/FAT32, 179 
HPFS, 180-181 
Linux/UNIX, 181 
NetWare, 181—182 
NT File System, 180 
in general, 173—174 


hard disk components, 174-176 


disk platters, 175 
drive heads, 175—176 
IDE interface, 182-191 
ATA-1, 183 
ATA-2, 183-184 
ATA-3, 184 
ATA-4, 184-185 
ATA-5, 185-186 
ATA-6, 186 
ATA cable, 186—189 
in general, 182-183 
master, slave, and cable select, 
189-190 
pros and cons of, 190-191 
partitions and logical drives, 
177-179 
creating partition, 177—178 
logical drives, 178—179 
SCSI configuration, 196-207 
drive configuration (SCSI ID 
and LUN), 203-206 
SCSI ID assignment, 
205-206 
topology, 204—205 
pros and cons of, 206—207 
SCSI cables and connectors, 
196-199 
SCSI termination, 201—203 
signaling, 199-201 
high voltage differential, 
199-200 
low voltage differential, 
200-201 
single-ended, 199 
SCSI interface, 192—196 
SCSI-1, 192-193 


SCSI-2, 193 
SCSI-3, 193-196 
SPI-2, 194 
SPI-3, 194-195 
SPI SCSI-3 Parallel 
Interface, 194 
Ultra160 and Ultra160+, 
195-196 
hard drives, 53, 135 
hardware 
for backups, 448—450 
diagnostic utilities for, 562—565 
installation of, 544—545 
inventory for, 239-240 
RAID, 215 
for server upgrade, 235-236 
spare parts, 470—471 
troubleshooting and, 579 
hardware requirements 
for Linux, 349-350 
for Microsoft Windows 2000, 370 
for Microsoft Windows NT 
Server, 361 
for network operating sys- 
tem, 336 
for OS/2, 356-357 
head crash, 175 
heat sink, 250—252 
helical scanning, 454—455 
Hewlett Packard 
on backups, 448 
OpenView, 239 
PCI hot swap and, 95 
website for rack 
configuration, 149 
hierarchical bus, 88—90 
front side bus, 89 
ISA bus, 89 
PCI bus, 89 
Hierarchical Storage 
Management (HSM), 449 
high byte, 203 
High Performance File System 
(HPFS), 180-181 
host, 2, 556—558 
host adapter, 182, 204-205, 214 


host name record, 345 

hot fix, 345 

hot sites, 478 

hot spare, 237, 471 

hot-swappable PSU, 132, 133, 
265-266 

HPFS. See High Performance 
File System (HPFS) 

HSM. See Hierarchical Storage 
Management (HSM) 

hub 
accelerated hub architecture, 91 
full-duplex Ethernet and, 298 
local area network and, 2 
network, 296 
network performance and, 

527-528 

HVAC system 
flooring and, 59 
for server, 55—57 
UPS systems and, 143 

HVD termination, 203 

hybrid network topology, 288 


| 
IBM. See also OS/2 
HPFS and, 180—181 
mainframe pioneer, 25 
OS/2, System Performance 
Monitor/2, 498 

Predictive Failure Analysis 
of, 184 

RISC processor, 22 

website for rack configuration, 
149-150 

IBM Tivoli, 239, 472 

IBM WebSphere, 341 

IDE interface. See Integrated 
Drive Electronics (IDE) 
interface 

IEEE. See Institute for 
Electrical and Electronic 
Engineers (IEEE) 

IEEE Recommended Practice 
for Powering and Grounding 
Sensitive Electronic 
Equipment, 63 


IIS. See Internet Information 
Server (IIS) 
IMAP. See Internet Message 
Access Protocol (IMAP) 
incremental backup, 462—463 
Industry Standard Architecture 
(ISA) bus, 89, 92 
Innoculan, 573 
input/output (I/O) 
Controller Hub, 91 
IDE/ATA and, 191 
performance, 96—97 
port, 238 
inrush power, 134, 158, 205 
installation 
of Linux, 350-354 
of Microsoft Windows 2000, 
370-372 
of Microsoft Windows NT 
Server, 361—366 
of network operating system, 336 
of OS/2, 357-358 
instances, 504 
Institute for Electrical and 
Electronic Engineers (IEEE) 
802.3 standard, 296 
802.3u (Fast Ethernet), 297 
802.5 standard, 295 
Gigabit Ethernet, 298 
server room and, 63 
Integrated Drive Electronics 
(IDE) interface, 182—191 
ATA-1, 183 
ATA-2, 183-184 
ATA-3, 184 
ATA-4, 184-185 
ATA-5, 185-186 
ATA-6, 186 
ATA cable, 186—189 
cables, 553 
in general, 182-183 
master, slave, and cable select, 
189-190 
pros and cons of, 190-191 
Integrated Services Digital 
Network (ISDN), 48 
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Intel 
hub architecture, 91 
processors, 98 
Itanium, 103—104 
Xeon and Pentium, 100—103 
website for chipsets, 88 
intelligent hub, 296 
Intelligent Input/Output (120), 
96-97 
interface. See hard disk interfaces; 
Integrated Drive Electronics 
(IDE) interface; Small 
Computer Systems Interface 
(SCSI), interface 
interface, disk drive, 14 
interleaving, 108—110 
Internet (IP) Address, 290 
ARP and, 293 
connectivity and, 556—558 
IPCONFIG utility, 292—293 
network performance and, 
526-527 
Ping and, 291-292 
subnetting network and, 291 
Internet Information Server 
(IS), 413 
Internet Message Access Protocol 
(IMAP), 407 
Internetwork Packet 
Exchange/Sequence Packet 
Exchange (IPX/SPX), 45—46, 
289, 345 
interrupt request (IRQ), 94, 238 
inter-site server placement, 50—51 
intra-site communication, 49—50 
inventory, for server upgrade, 
239-240 
I/O. See input/output (I/O) 
IP Address. See Internet (IP) 
Address 
IPX/SPX. See Internetwork 
Packet Exchange/Sequence 
Packet Exchange (IPX/SPX) 
IRQ. See interrupt request (IRQ) 
ISA. See Industry Standard 
Architecture (ISA) bus 
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ISDN. See Integrated Services 
Digital Network (ISDN) 
iterative query, 395—396 


J 
Journaled File System (JFS), 
180-181, 356 


K 

Kernighan, Brian, 347 
keyboard, 158-160 
keypad, 73 


KVM. See single keyboard, video 


display, and mouse (KVM) 


L 

L1 cache, 99 

L2 cache, 99-100 

LAN. See local area 
network (LAN) 


LDAP. See Lightweight Directory 


Access Protocol (LDAP) 
level 2 tunneling protocol 
(L2TP), 415 
leveling screw, 146 
licensing mode, 364—365 
Liebert air-conditioning system, 
57-58, 143 
Lightweight Directory Access 
Protocol (LDAP), 339 
Linear Tape Open-Cartridge 
Memory (LTO-CM), 456 
Linear Tape Open (LTO) tech- 
nology, 456—457 
line conditioner, defined, 140 
line interactive, UPS type, 137 
line protocols, 414—415 
link aggregation, 315, 527 
Linux 
AMD Sledgehammer, 104 
diagnostic tools, 560-561 
Filesystem Hierarchy 
Standard, 181 
hardware requirements for, 
349-350 
installation of, 350—354 


performance monitoring and 
optimization of, 499-501 
proper shutdown of, 354—355 
Linux Caldera, 349 
Linux Loader (LILO), 350 
LMHOSTS file, 402-403 
load balancing, 41 
load equipment, defined, 136 
local area network (LAN). See 
also network cabling; network- 
ing with modem pool 
defined, 2-3 
intra-site server placement and, 
49-50 
ring topology, 285-287 
server as firewall and, 428—429 
locking plugs, 157 
log files, 467 
Logging Facility, 498 
logical drives, 178-179 
logical network topology, 284 
logical unit number (LUN), 206 
Logical Volume Manager 
(LVM), 356 
log off, computer, 72 
Logon Server data, 511—512 
log records, troubleshooting, 
543-546 
cable labeling, 546 
hardware and drivers, installing, 
544-545 
new peripherals, adding, 543-544 
server interaction, 545 
server purpose, 545—546 
server work statement, 546 
software, installing, 544 
updates or upgrades, 
installing, 544 
user identification, 546 
logs, 74, 506—509 
LTO. See Linear Tape Open 
(LTO) technology 
LTO-CM. See Linear Tape 
Open-Cartridge Memory 
(LTO-CM) 


LUN. See logical unit 
number (LUN) 

LVD termination, 203 

LVM. See Logical Volume 
Manager (LVM) 


M 
MAC. See Media Access 
Control (MAC) 
magic packet, 565 
mail services, 406—407 
mainframe servers 
bus speed, 26 
cost, 25 
durability, 26 
memory, 26 
processors, 25—26 
size, 25 
storage, 26 
managed hub, 296 
Management Information File 
(MIF), 425 
Mandrake Linux, 349 
mapping, 337 
master drive, 189-190 
MAU. See multistation access 
unit (MAU) 
McAfee VirusScan, 573 
mean time between failure 
(MTBF), 26, 131, 176 
Media Access Control (MAC) 
address, 289, 293, 527 
media access method, 294. 
See also network media 
access method 
megahertz, 86-87, 98 
member server, 365 
memory. See also performance 
monitoring and optimization, 
memory 
address, 238 
buffered and registered, 110 
cache memory 
L1 cache, 99 
L2 cache, 99-100 
core dump, 342 


DDR SDRAM, 107-108 
DIMM modules, 105—106 
direct memory access, 97 
error correcting code, 110 
Extended Data Out and, 105 
hard disk utilization and, 233 
interleaving, 108—110 
leak, 518, 521 
mainframe servers and, 26 
RDRAM, 107 
SDRAM, 106 
server processor and, 101 
SIMM modules, 104-105 
troubleshooting, 574-575 
upgrading, 253-259 
identification of, 254—256 
installation of, 257—259 
mezzanine bus, 102 
MGE website, 143 
MHz (megahertz), 86—87, 98 
Microsoft Active Directory, 
46, 368 
Microsoft IPCONFIG utility, 
292-293 
Microsoft Knowledge Base web- 
site, 548 
Microsoft Management Console 
(MMC), 505-509 
in general, 505-506 
performance logs and alerts, 
506-509 
System Monitor, 506 
Microsoft Systems Management 
Server, 239 
Microsoft Windows 
Internet Security and 
Acceleration (ISA) Server, 429 
upgrades and, 337—338 
UPS and users in, 136 
Microsoft Windows 2000 
ATA-2 and, 184 
backup utility, 459 
boot floppy creation, 571 
diagnostic tools, 562 
disk defragmentation, 523-524 
monitoring, 505-509 


notifying operating system, 
252-253 
peer-to-peer networks and, 3—4 
performance logs and alerts, 
506-509 
Performance Monitor, 496—497, 
515-516 
Proxy Server, 429 
security boundaries of, 12 
System Monitor, 506 
Terminal Services, 566 
Microsoft Windows 2000 
Advanced Server, 259 
Microsoft Windows 2000, config- 
uring, 368-374 
in general, 368-369 
hardware requirements for, 370 
installation of, 370-372 
shutdown, proper, 373-374 
swap-file space, 373 
upgrade to, 372-373 
versions, 369—370 
Microsoft Windows 2000 
Professional, 520 
Microsoft Windows 2000 Server 
Disk Management console, 179 
TCP/IP configuration of, 290 
upgrading to, 232-233 
Microsoft Windows 95/98 
ATA-2 and, 184 
creating a partition and, 177 
peer-to-peer networks and, 3—4 
Microsoft Windows Computer 
Management Console, 567—569 
Microsoft Windows .NET, 
546-548 
Microsoft Windows NT 
ATA-2 and, 184 
boot floppy creation, 570 
diagnostic tools, 561 
disk defragmentation, 523-524 
memory installation and, 258 
Microsoft Proxy Server, 429 
notifying operating system, 
252, 253 
NTES and, 180 
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peer-to-peer networks and, 3—5 
performance monitoring and 
optimization, 503—504 
process priority, 517 
security boundaries of, 12 
server interoperability and, 
45-46 
software RAID and, 215 
Microsoft Windows NT Server, 
configuring, 360-368 
in general, 360-361 
hardware requirements for, 361 
installation of, 361—366 
shutdown, proper, 367—368 
swap-file space, 367 
upgrade to, 366 
Microsoft Windows XP, 370 
midrange computer, 26 
MIE See Management 
Information File (MIF) 
MIME. See Multipurpose 
Internet Mail Extensions 
(MIME) 
minicomputer, 26 
MMC. See Microsoft 
Management Console (MMC) 
modem pool. See networking 
with modem pool 
monitor cable, 153—154 
monitoring protocols, network 
operating system, 421—425 
motherboard architecture, 
85-115 
bus 
accelerated hub architec- 
ture, 91 
chipset function, 87-88 
clock frequency, 86—87 
hierarchical bus, 88—90 
front side bus, 89 
ISA bus, 89 


PCI bus, 89 
bus interfaces 
Accelerated Graphics Port, 
97-98 
EISA, 92 
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ISA, 92 
PCI, 92-97 
bus mastering, 94 
120 (intelligent input/ 
output), 96-97 
interrupts, 94 
PCI hot swap, 95 
PCI-X, 93-94 
peer PCI bus, 95—96 
CMOS, BIOS, and POST 
BIOS, 111-115 
CMOS, protecting, 113-114 
CMOS settings, accessing, 
112-113 
settings, common, 114-115 
CMOS, 111 
in general, 85—86 
memory 
buffered and registered, 110 
DDR SDRAM, 107-108 
DIMM modules, 105—106 
error correcting code, 110 
Extended Data Out, 105 
interleaving, 108-110 
RDRAM, 107 
SDRAM, 106 
SIMM modules, 104—105 
processors 
64-bit, 103—104 
AMD Sledgehammer, 104 


Intel Itanium, 103—104 
cache memory, 99—100 
in general, 98 
server processors, 100—103 
speed, 98 
motherboard, processor 
upgrading and, 245 
motherboard upgrade, 519 
mouse, 158—160 
MS-DOS, 180, 563—565 
MTBF See mean time between 
failure (MTBF) 
multihoming, 526-527 


Multipurpose Internet Mail 
Extensions (MIME), 407 
multistation access unit 
(MAU), 295 
multithreading, 514 
multi-user mode, 355 


N 
name resolution, 394—396 
NAS. See Network Access Server 
NAS); network attached stor- 
age (NAS) 
NDS. See Novell Directory 
Services (NDS) 
NetBIOS, 401—403 
NetBIOS Enhanced User 
Interface (NetBUE]), 289 
NetBUEI. See NetBIOS 
Enhanced User Interface 
NetBUE]I) 
NETSTAT, 294 
NetWare. See Novell NetWare 
network, 2, 48—51. See also 
performance monitoring and 
optimization, network 
Network Access Server (NAS), 17 
network adapters, 312-315 
Adaptive Fault Tolerance, 
313-315 
Adaptive Load Balancing, 
313-315 
in general, 312-313 
Link aggregation, 315 
network attached storage 
(NAS), 208 
network cable diagnostic devices, 
555-556 
network cabling, 301-312 
100BaseT, 311 
10BaseT, 311 
crossover cables, 306 
fiber optic, 311-312 
RJ-45 connectors, how to cut 
and crimp, 306-310 
RJ-45 pin assignments, 305 
shielded twisted-pair, 302-303 


thicknet, 301 
thinnet, 301—302 
troubleshooting, 552 
unshielded twisted pair, 304—305 
network device, 2 
network diagram, 51-52 
network equipment, 298-301 
bridges, 298—299 
routers, 300—301 
switches, 299-300 
Network+ Guide to Networks 
(Dean), 288, 556 
networking with modem pool, 
315-318 
analog modem pool, 317 
digital modem pool, 317 
how it works, 316-317 
partitioning and connecting, 318 
network interface card (NIC) 
defined, 43 
NetWare installation and, 343 
network performance and, 
526-528 
server as a router and, 426 
upgrade of, 528 
network management software, 
16-17 
network media access methods, 
294-298 
Ethernet, 295—297 
Fast Ethernet, 297 
full-duplex Ethernet, 297 
Gigabit Ethernet, 298 
Token Ring, 295 
network operating system (NOS) 
application servers, 421 
client-server, 6-8 
server interoperability, 43—47 
server upgrade and, 235-236 
network operating system 
(NOS), configuring, 335-375 
configuration concepts, 336—338 
hardware requirements for, 336 
NOS installation, 336 


Novell NetWare, 338-347 
characteristics of, 338—340 
NetWare 5.1 

installation of, 342-346 
requirements for, 341—342 
shutdown, proper, 347 
swap-file space, 346 
upgrade to, 346-347 

OS/2, 355-359 
in general, 355-356 
hardware requirements for, 

356-357 
installation of, 357—358 
shutdown, proper, 359 
swap-file space, creating, 359 
upgrade to OS/2 Warp, 359 
versions, 356 

shutdown, proper, 338 

UNIX/Linux, 347—355 
in general, 347-348 
Linux 

hardware requirements, 
349-350 
installation of, 350—354 


shutdown, proper, 354-355 
versions, 349 
updating, 374-375 
upgrades, performing, 337—338 
virtual memory/swap files, 337 
Windows 2000, 368-374 
in general, 368-369 
hardware requirements for, 370 
installation of, 370-372 
shutdown, proper, 373-374 
swap-file space, 373 
upgrade to, 372-373 
versions, 369—370 
Windows NT Server, 360-368 
in general, 360-361 
hardware requirements for, 361 
installation of, 361—366 
shutdown, proper, 367—368 
swap-file space, 367 
upgrade to, 366 


network operating system 
(NOS), monitoring protocols, 
421—425 
Desktop Management 
Interface, 425 
in general, 421—422 
Simple Network Management 
Protocol, 422—425 
network operating system 
(NOS), servers as a network 
device, 425—429 
as a firewall, 428—429 
as a router, 426—428 


Open Shortest Path First pro- 


tocol, 428 


Router Information Protocol, 


426—427 
network operating system 
(NOS), services, 389—421 
configuring RAS on a server, 
416—417 
Domain Name Service, 
394—401 
name resolution, 394—396 
records, 398—400 
servers, types of, 400—401 
zones, 397—398 
Dynamic Host Configuration 
Protocol, 390—393 
lease process, 391—393 
email protocols, 407—408 
email server applications and 
requirements, 408—410 
Fax services, 418—419 
mail services, 406—407 
remote access service, 413—416 
in general, 413—414 
protocols support, 414-415 
security protocols, 416 
Systems Network Architecture 
Server, 420—421 
web and FTP servers, 410—413 
configuring, 413 
requirements, 410—413 
Windows Internet Naming 
Service, 401—406 
in general, 401—402 
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NetBIOS names, resolving, 
402-403 
proxy agent, 405—406 
pull replication partners, 404 
push/pull replication 
partner, 405 
push replication partners, 
404—405 
replication, 403—404 
network protocols, 289-294 
IPX/SPX, 289 
NetBEUI, 289 
TCP/IP, 290-291, 291-294 
Address Resolution 
Protocol, 293 
Internet Address, 290 
IPCONFIG utility, 292—293 
NETSTAT, 294 
packet internet groper, 291-292 
subnetting the network, 291 
TRACERT utility, 293-294 
network resource, 3 
network topologies, 284—288 
bandwidth, 284 
bus, 284-285 
hybrid, 288 
ring, 285-287 
star, 287—288 
network utilization, 41 
newsgroups, 581 
newsletters, 581 
NIC. See network interface 
card (NIC) 
NLMs. See Novell NetWare 
Loadable Modules (NLMs) 
nodes, 285—287, 468 
noncondensing relative 
humidity, 56 
normal backup, 461 
North Bridge chipset, 89—91, 
95-96 
Norton Antivirus, 573 
Norton Ghost, 237 
NOS. See network operating sys- 
tem (NOS) 
notification of server upgrade, 
234-235 
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Novell BorderManager, 21 
Novell Client, 47 
Novell Directory Services 
(NDS), 46—47, 339 
Novell Internet Caching System 
(ICS), 502 
Novell NetWare 
ATA-2 and, 184 
boot disks and, 571 
BorderManager, 429 
ConsoleOne, 339, 340 
diagnostic tools, 560 
file system, 181—182 
IPX/SPX and, 289 
performance monitoring and 
optimization of, 501-502 
server planning and, 45—46 
software RAID, 215 
Novell NetWare 3.12 server, 
232-233 
Novell NetWare, configuring, 
338-347 
characteristics of, 338—340 
NetWare 5.1 
hardware requirements for, 
341-342 
installation of, 342-346 
shutdown, proper, 347 
swap-file space, 346 
upgrade to, 346-347 
Novell NetWare Loadable 
Modules (NLMs), 343 
Novell Storage Service (NSS) file 
system, 182 
NT File System (NTFS), 180, 361 
NTFS. See NT File System 
(NTES) 
NTFSDOS utility, 72 
null modem cable, 89 


O 

Official Red Hat Linux 
Reference Guide, The, 350 

OLRP. See online retention 
period (OLRP) 

Oneac website, 143 

100Base T, network cabling, 
297,311 


100Base TX technology, 287 
online/double conversion, UPS 
type, 137 
online retention period (OLR P), 
451-452 
Open Shortest Path First (OSPF) 
protocol, 428 
operating systems. See also net- 
work operating system (NOS), 
configuring 
ATA-2 and, 184 
RAID and, 215 
server planning and, 43—47 
operating system utilities, 
559-562 
Linux, 560-561 
Microsoft Windows 2000, 562 
Microsoft Windows NT 4.0, 561 
Novell NetWare, 560 
OS/2, 559 
optical disk, 449 
optimization. See performance 
monitoring and optimization 
OS/2 
diagnostic tools, 559 
System Performance 
Monitor/2, 498 
OS/2, configuring, 355-359 
in general, 355-356 
hardware requirements for, 
356-357 
installation of, 357—358 
shutdown, proper, 359 
swap-file space, creating, 359 
upgrade to OS/2 Warp, 359 
versions, 356 
OS/2 Warp, 184, 359 
OSPE See Open Shortest Path 
First (OSPF) protocol 
Output Queue Length, 526 
overclocking, 87 
oversubscribed server, 41 


P 

packet internet groper (Ping), 
291-292, 556-558 

packetization, SCSI, 195 


PAE. See Physical Address 
Extension (PAE), Intel 

page fault, 337 

paging, 337 

paging file, modifying, 367 

PAP. See password authentication 
protocol (PAP) 

parallel bus, 192 

parity, 213-214 

partitions, 177—178, 318, 
351-354 

passive cluster, 469 

passive hub, 296 

passive termination, 202 

pass-through termination, 201 

password authentication protocol 
(PAP), 416 

password protection, 4, 72, 
113, 159 

"P" cable, 197 

PCI. See Peripheral Components 
Interface (PCI) bus 

PC servers 
chassis, heavy duty, 24 
cooling fans, 24 
expandability, 24 
hard disks, hot-pluggable, 23 
high voltage differential signal- 

ing and, 199 

PCI slots, hot-pluggable, 22 
power supply, 23 
rack mountable, 24—25 

PDC. See Primary Domain 
Controller (PDC) 

PDU. See power distribution unit 
(PDU) 

peer-to-peer (P2P) applica- 
tion, 421 

Pentium HI Xeon processors, 
245-246, 247 

Pentium models, versus Xeon 
processor, 100—101 

performance 
of ATA-4, 185 
SCSI, 206, 207 
server, 12—14, 475-476 

processor, 12—13 


performance monitoring and 
optimization 
capacity planning, 512-513 
in general, 495 
tools, problem solving, 511-512 
performance monitoring and 
optimization, baseline, 509-511 
bottleneck defined, 509-510 
when to create a, 510-511 
what to monitor, 510-511 
performance monitoring and 
optimization, hard disk, 521—525 
performance, acceptable, 
521-522 
solutions, 522—525 
controllers, add, 524 
defragmentation , 523-524 
disk errors, check, 525 
file archives, 524 
file distribution, 524 
hard disks, add or replace, 522 


performance monitoring and 
optimization, memory, 
518-521 
performance, acceptable, 
518-519 
solutions, 519-521 
applications distribution, 521 
faster memory use, 520-521 
memory, additional, 519 
memory leak check, 521 
motherboard upgrade, 519 
swap file size, increase, 
519-520 
performance monitoring and 
optimization, network, 525—528 
performance, acceptable, 526 
solutions, 526—528 
equipment improvement, 527 
multihoming, 526-527 
network interface card, 
upgrade, 528 
port or link aggregation, 527 
server placement, 528 


performance monitoring and 
optimization, processor, 513—517 
performance, acceptable, 513 
solutions 
applications and drivers, oper- 
ation of, 515-516 
applications, services, move- 
ment of, 515 
clustering implementation, 515 
compression removal, 514 
encryption removal, 514 
process priority, set, 517 
servers, additional, 514 
software RAID removal, 515 
symmetric multiprocessing, 
513-514 
performance monitoring and 
optimization, server, 496—497 
performance monitoring and 
optimization, tools for, 497—509 
IBM OS/2, 498 
Linux/UNIX, 499-501 
Microsoft Windows 2000, 
505-509 
performance logs and alerts, 
506-509 
System Monitor, 506 
Microsoft Windows NT 4.0, 
503-504 
Novell NetWare, 501—502 
Performance Monitor, 
Windows, 502 
Peripheral Components Interface 
(PCI) bus, 92-97 
bus mastering, 94 
intelligent input/output, 96—97 
interrupts, 94 
PCI hot swap, 95 
PCI-X, 93-94 
peer PCI bus, 95—96 
slots, hot-pluggable, 22 
peripherals, adding, 543-544 
permissions, security, 11—12 
personal identification number 
(PIN), 10, 264 
PGA. See Pin Grid Array (PGA) 
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Phoenix Technologies, BIOS 
programming, 111-112 
Physical Address Extension 
(PAE), Intel, 101-102 
physical network topology, 
284, 293 
pilot, 241—268 
pilot program, 240 
Ping. See packet internet 
groper (Ping) 
Pin Grid Array (PGA), 246 
PIN number. See personal identi- 
fication number (PIN) 
plenum, defined, 59—60 
point-to-point protocol 
(PPP), 415 
point-to-point tunneling proto- 
col (PPTP), 415 
POP3. See Post Office 
Protocol 3 (POP3) 
port aggregation, 527 
positive pressure, cooling fans 
and, 56 
POST. See power-on self 
test (POST) 
Post Office Protocol 3 
(POP3), 407 
power. See also power supply; 
server power 
electrostatic discharge and, 
242-243 
factor, 141 
rack installation and, 155—158 
power distribution unit (PDU), 
134, 155-158 
power management, 115 
power-on self test (POST), 
112-113, 553 
PowerQuest DriveImage, 19, 237 
PowerQuest PartitionMagic, 178 
power supply 
PC servers and, 23 
requirements, calculating, 
134-135 
server power, 132-134 
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server, upgrading, 261—267 
multimeter, using, 262—264 
power supply, replacing, 

265-267 
troubleshooting, 574 
power supply unit (PSU), 
132-134, 265-267 
PPP. See point-to-point 

protocol (PPP) 

PPTP. See point-to-point tunnel- 
ing protocol (PPTP) 
Primary Domain Controller 

(PDC), 365 

primary partition, 177-178 

printer, 141 

problem solving. See trou- 
bleshooting and problem 
determination 

processor. See also performance 
monitoring and optimization, 
processor 

for mainframe servers, 25—26 

memory and cost effectiveness 
of, 20 

Microsoft Windows NT 4.0 
and, 503-504 

motherboard architecture 
64-bit, 103—104 

AMD Sledgehammer, 104 


Intel Itanium, 103—104 
cache memory, 99—100 
in general, 98 
server processors, 100—103 
speed, 98 
performance, 12—13 
server, upgrading, 245-253 
in general, 245—246 
operating system, notifying, 
252-253 
processor cooling, 250-252 
slots and sockets, 246—250 
troubleshooting, 579 
process priority, set, 517 
Promise Technology, 214, 525 
protocols. See also network 
protocols 
Bootstrap Protocol, 390, 393 


Dynamic Host Configuration 
Protocol, 390-393 
email, 407—408 
Open Shortest Path First, 428 
remote access service and, 
414-415 
security, 416 
proxy agent, 405—406 
proxy server, 428—429 
ps command, 499 
PSU. See power supply unit (PSU) 
pull replication partners, 404 
push/pull replication partner, 405 
push replication partners, 404—405 


Q 

QAS. See Quick Arbitration and 
Selection (QAS) 

QIC. See Quarter Inch 
Cartridge (QIC) 

Quarter Inch Cartridge (QIC), 
452-455 

query, iterative, 395—396 

query, recursive, 394—395 

queuing, command, 193 

Quick Arbitration and Selection 
(QAS), 195 


R 


rack installation. See server rack 
installation 

Radio Electronics Television 
Manufacturers Association 
(RETMA), 146 

RAID. See Redundant Array of 
Independent Disks (RAID) 

RAM 
interleaving, 108-110 
memory modules and, 104-108 
memory performance and, 

519-521 

server processor and, 12—13 

Rambus DRAM (RDRAM), 
107, 256 

Rambus Technology, RDRAM 
creator, 107 


RAS. See Remote Access 
Server (RAS); remote access 
service (RAS) 
RDRAM. See Rambus DRAM 
(RDRAM) 
reboot, partition creation 
and, 177 
receptacle tester, 64—65 
records, Domain Name Service, 
398—400 
recursive query, 394—395 
Red Hat Disk Druid, 351, 
352-354 
Red Hat Linux, 349, 350, 
351-354, 570 
reduced instruction set comput- 
ing (RISC) processor, 22 
redundancy 
defined, 7 
IDE/ATA and, 191 
RAID and, 211-212 
SCSI, 206 
Redundant Array of Independent 
Disks (RAID) 
hard disk performance and, 522 
RAID-0, 210-211 
RAID-0+1, 212-213 
RAID-1, 211-212 
RAID-5, 213-214 
software RAID vs. hardware 
RAID, 215 
software removal, 515 
troubleshooting, 576—578 
cabling, 577 
device ID, 577 
RAID, 578 
termination, 576 
registered jack-45 (RJ-45), 303 
registered jack-45 (RJ-45) 
connectors 
how to cut and crimp, 306-310 
network cabling, 305 
troubleshooting, 552 
registered memory, 110 
remote access, applications, 17 
Remote Access Server (RAS), 17 


remote access service (RAS) 
configuring on a server, 
416-417 
in general, 413-414 
and network operating systems, 
413-416 
protocols support, 414-415 
and security protocols, 416 
remote administration mode, 566 
remote monitoring (RMON), 425 
remote user, 17 
remote work, troubleshooting, 
565-569 
administration tools for, 566—569 
in general, 565—566 
repeater placement, 297 
replication, 403, 404—405 
replication interval, 404 
replication trigger, 404 
re-tension, tape, 459 
RETMA. See Radio Electronics 
Television Manufacturers 
Association (RETMA) 
reverse lookup zone, 398 
ring topology, 285-287 
RIP. See Router Information 
Protocol (RIP) 
RISC (reduced instruction set 
computing) processor, 22 
Ritchie, Dennis, 347 
RJ-45. See registered 
jack-45 (RJ-45) 
RMON. See remote 
monitoring (RMON) 
round trip time (RTT), 292 
Router Information Protocol 
(RIP), 426-427 
routers, 50, 300—301 
router, server as a, 426—428 
Open Shortest Path First proto- 
col, 428 
Router Information Protocol, 
426-427 
routing loops, 427 
RTT. See round trip time (RTT) 
run time, UPS and, 141 


S 

SAN. See storage area 
network (SAN) 

scope, defined, 392-393 

SCSI. See Small Computer 
Systems Interface (SCSI) 

SDRAM. See synchronous 
dynamic RAM (SDRAM) 

SECC. See Single Edge Contact 
Cartridge (SECC) 

SECC2. See Single Edge Contact 
Cartridge2 (SECC2) 

Secure Sockets Layer (SSL), 411 

security. See also disaster planning 
authentication and, 8—11 
boundaries of, 12 
for client-server networks, 6 
DHCP server and, 393 
for FAT, 179 
firewalls and, 428—429 
in KVM, 159 
monitoring, 473 
peer-to-peer networks and, 4—5 
permissions, 11—12 
protocols, 416 
server planning 

disaster planning, 67—69 
secure location for, 71—74 
server room access, 72—74 
staff and, 72 

SNMP and, 472 

security guard, 73-74 

segments, SCSI, 206 

Self Monitoring and Reporting 
Technology (S.M.A.R.T.), 
184, 525 

Semiconductor Reliability 
News, 242 

serial line internet protocol 
(SLIP), 415 

server. See also disaster planning; 
troubleshooting and problem 
determination 
Domain Name Service and, 


400-401 
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as a firewall, 428—429 
in general, 2 
interaction, 545 
messages, 546—549 
monitoring, 496—497 
N+1 expandability, 133, 140 
placement of, 47—51, 528 
processor performance moni- 
toring, 514 
purpose, 545-546 
as a router, 426—428 
Open Shortest Path First pro- 
tocol, 428 
Router Information Protocol, 
426-427 
work statement, 546 
server classes, 22—26 
mainframe, 25—26 
bus speed, 26 
cost, 25 
durability, 26 
memory, 26 
processors, 25—26 
size, 25 
storage, 26 
minicomputer, or midrange 
computer, 26 
PC servers, 22—25 
chassis, heavy duty, 24 
cooling fans, 24 
expandability, 24 
hard disks, hot-pluggable, 23 
PCI slots, hot-pluggable, 22 
power supply, 23 
rack mountable, 24—25 
server functions, 8—21 
applications access, 15—17 
database applications, 16 
email services, 16 
network management soft- 
ware, 16—17 
remote access, 17 
virtual private networks, 17 
centralized management, 18 
cost effectiveness, 18—21 
processors and memory, 20 
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savings, efficiency, and produc- 


tivity, 21 
storage, 19 
performance, 12—14 
hard disk, 13—14 
access time, 14 
buffer cache, 14 
interface, 14 
multiple, 14 
processor, 12—13 
Cache, 13 
clock speed, 12 
Data bus, 13 
security, 8-12 
authentication, 8—11 
boundaries of, 12 
permissions, 11—12 
services, 8 
storage capabilities, 15 
server, Peer-to-Peer and Client- 
Server Models 
Client-Server, 6—8 
in general, 2 
Peer-to-Peer, 3—6 
server placement, 47—51 
in general, 47—48 
inter-site, 50—51 
intra-site, 49—50 
server planning, 62—67 
business purpose, 40—42 
expense versus savings, 41 
expertise for, 42 
need for server, 40—41 
purchase, timing, 41 
disaster planning 
fire detection and suppression, 
67—68 
flood considerations, 68—69 
for interoperability, 43—47 
network diagram creation, 
51-52 
power supply 
availability of, 62—64 
electromagnetic interference, 
65—67 
quality of, 64—65 


secure location, 71—74 
access to server room, 72-73 
bio-recognition, 73 
card scanners, 73 
keypad, 73 
access to server room, moni- 
toring, 73-74 
logs, 74 
security guard, 73—74 
sign-in, 73 
video surveillance, 74 
staff and, 72 
site readiness 
air quality, 55-56 
flooring, 58—62 
in general, 52-53 
humidity, 56-57 
temperature, 53-55 
space usage and, 69-71 
avoid exterior windows and 
walls, 70 
budget for server room 
design, 70 
central location, 69 
consolidate space, 69 
foot traffic restriction, 69 
user demand, 42—43 
server power, 131—143 
power supply, 132-134 
requirements, calculating, 
134-135 
uninterruptible power supply 
(UPS), 136-143 
architectures of, 136-137 
failover for, 139-140 


requirements for, determining, 


140-141 
site preparation, 141-143 
software for, 139 
UPS operation, 138—139 
server processors, 100—103 


server rack installation, 144-160 


configuration of, 149-155 
cable management, 152-155 
device grouping, 151-152 


KVM (single keyboard, video 
display, and mouse), 158-160 
power, 155—158 
tips for, 160 
vendors of, 149 
weight distribution, 150—151 
cooling, 147—148 
physical characteristics of, 
144-146 
height and depth, 145 
units, 144-145 
width and weight, 146 
server upgrade, performing, 
241-268 
adapters, upgrading, 267—268 
BIOS, recovering, 260-261 
BIOS, updating, 259-260 
electrostatic discharge, avoiding, 
241-245 
chassis, touch, 242 
grounding kit, use, 243 
other tips for, 244-245 
power, unplug, 242-243 
memory, upgrading, 253-259 
identification of, 254—256 
installation of, 257—259 
power supply, upgrading, 
261-267 
multimeter, using, 262—264 
power supply, replacing, 
265-267 
processor, upgrading, 245—253 
in general, 245—246 
operating system, notifying, 
252-253 
processor cooling, 250-252 
slots and sockets, 246—250 
UPS, upgrading, 268-269 
server upgrade, preparation for, 
232-240 
inventory, making an, 239-240 
notifying users, 234-235 
planning for failure, 236—237 
systems, resources, verifying, 
237-239 
upgrade components, 235-236 
when to upgrade, 232-234 


server upgrade, test and pilot, 
240-241 

services 
distribution of, 521 
processor intensive, moving, 515 
server functions, 8 

servo mechanism, 176 

shielded twisted-pair (STP) net- 
work cable, 65—66, 302-303 

Shiva password authentication 
protocol (SPAP), 416 

shutdown, proper 
for Linux, 354-355 
for Microsoft Windows 2000, 

373-374 
for Microsoft Windows NT 
Server, 367—368 

for network operating system, 338 
for OS/2, 359 

signaling, 199—201 

SIMM. See single inline memory 
modules (SIMM) 

Simple Network Management 
Protocol (SNMP) 
disaster planning and, 447 
in general, 407, 422—425 
settings, 471—472 

Single Edge Contact Cartridge 
(SECC), 247 

Single Edge Contact Cartridge2 
(SECC2), 247 

single inline memory 
modules (SIMM) 
digital modem pool and, 317 
in general, 104-105 
memory installation and, 257 

single keyboard, video display, 
and mouse (KVM), 146, 
158-160 

single-user mode, 354 

site management, server, 478—479 

six-cartridge backup, 465—466 

64-bit processor, 103—104 
AMD Sledgehammer, 104 
Intel Itanium, 103—104 

slack, defined, 179 

slave drive, 189-190 


SLIP. See serial line internet pro- 
tocol (SLIP) 
slots, processor, 246—250 
Small Computer Systems 
Interface (SCSI) 
backup and, 450 
controllers, adding, 524 
hard disks and, 14 
RAID and, 211 
S.M.A.R.T. and, 184 
troubleshooting, 576—578 
cabling, 577 
device ID, 577 
RAID, 578 
termination, 576 
troubleshooting and, 553 
Small Computer Systems 
Interface (SCSI), configuration, 
196-207 
drive configuration (SCSI ID 
and LUN), 203-206 
SCSI ID assignment, 205—206 
topology, 204-205 
pros and cons of, 206-207 
SCSI cables and connectors, 
196-199 
SCSI termination, 201—203 
signaling, 199-201 
high voltage differential, 
199-200 
low voltage differential, 
200-201 
single-ended, 199 
Small Computer Systems 
Interface (SCSI), ID, 195, 
205-206 
Small Computer Systems 
Interface (SCSI), interface, 
192-196 
SCSI-1, 192-193 
SCSI-2, 193 
SCSI-3, 193-196 
SPI-2, 194 
SPI-3, 194-195 
SPI SCSI-3 Parallel 
Interface, 194 
Ultra160 and Ultra160+, 
195-196 
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S.M.A.R.T. (Self Monitoring and 
Reporting Technology), 184 

Smart Drive caches, 362 

smoke alarms, 67—68 

SMP. See symmetric multipro- 
cessing (SMP) 

snagless boot, 308-309 

SNAS. See Systems Network 
Architecture Server (SNAS) 

SNMP. See Simple Network 
Management Protocol (SNMP) 

sockets, processor, 246—250 

software programs 
for backup, 459-460 
for cloning, 572 
installing and troubleshoot- 

ing, 544 

to monitor storage use, 15 
RAID, 215 
RAID removal, 515 
for server management, 472—474 
for UPS, 139 

SONET ring, 412 

South Bridge chipset, 89-91 

space use, server room, 69-71, 
144, 159 

SPAP. See Shiva password. authen- 
tication protocol (SPAP) 

spare parts, 470—471 

speed, connection, 49-50, 285 

speed, processor, 98 

SPGA. See Staggered Pin Grid 
Array (SPGA) 

SPM/2. See System Performance 
Monitor/2 (SPM/2) 

SPS, standby power supply (SPS) 

SSL. See Secure Sockets Layer (SSL) 

stabilizing feet, 146 

Staggered Pin Grid Array 
(SPGA), 246 

stand-alone Server, 365 

standby/ offline, UPS type, 136 

standby power supply (SPS), 
136-137 

Start of Authority server, 397 

star topology, 287—288 

static IP address, 390 
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static load balancing, 469 
stepping, defined, 246 
storage 
of backups, 460—461 
cost effectiveness, 19 
in general, 15 
mainframe servers and, 26 
NetWare and, 181—182 
network attached, 208 
server, 15, 19 
storage area network (SAN), 
208, 210 
StorageTek L7000, tape 
backup, 452 
STP cable. See shielded twisted- 
pair (STP) network cable 
stripping tool, Universal UTP, 307 
subnet mask, 290 
subnets, 50 
Sun Microsystems, 22, 104 
superscalar, defined, 12 
SuSE Linux, 349 
Sutton Designs website, 143 
swap-file space 
memory and, 519-520 
for Microsoft 
Windows 2000, 373 
for Microsoft Windows NT 
Server, 367 
for OS/2, 359 
virtual memory and, 337 
swapping, 337 
switched fabric, defined, 209 
switches, Ethernet, 299—300 
switching hub, 296 
switch, local area network and, 2 
Symantec Ghost, GDISK and, 178 
Symantec pcAnywhere, 566 
symmetric multiprocessing (SMP) 
defined, 13 
implementation, 514-514 
processor performance moni- 
toring, 513-514 
processor upgrading and, 245 
synchronize, defined, 41 


synchronous dynamic RAM 
(SDRAM), 106, 254-256, 
520-521 

system clock, 559 

system diagnostic utilities, 562—565 

System Performance Monitor/2 
(SPM/2), 498 

system resources, verifying, 
237-239 

Systems Network Architecture 
Server (SNAS), 420-421 


T 
tape backup, 449—450 
tape backup, automated, 451—459 
in general, 451—452 
maintenance of, 458—459 
types of, 452—458 
Advanced Intelligent Tape, 455 
digital audio tape, 454-455 
digital linear tape, 455—456 
Quarter Inch Cartridge, 452 
Travan, 452—454 
Ultrium tape, 456—458 
tape library, 451—452 
TCP/IP. See Transmission 
Control Protocol/Internet 
Protocol (TCP/IP) 
TDR. See time domain reflec- 
tometer (TDR) 
telephone, 315-318, 581 
Telnet utility, 159-160 
temperature 
hard drives and, 176 
server and, 53—55 
server maintenance and, 475—476 
tape media and, 458 
10BaseT, network cabling, 287, 311 
termination, SCSI, 201—203, 576 
terminator, defined, 201 
test, server upgrade, 240—241 
thermal tape, 252 
thermostat, 54 
thicknet cabling, 301 
thin client, defined, 20 
thin-film magnetic medium, 175 


thinnet cabling, 301-302 
Thompson, Ken, 347 
thread, defined, 513 
throughput, 13, 89 
time domain reflectometer 
(TDR), 555-556 
token passing, 286 
Token Ring network, 288, 295 
toner generator and locator, 556 
top command, 499-500 
topology, network. See network 
topologies 
Torvalds, Linus, 348 
Tower of Hanoi backup method, 
466-467 
TRACERT utility, 293-294, 558 
Traffic Manager, Novell 
NetWare, 501—502 
transceiver, ring topology, 286 
transistor, defined, 53 
Transmission Control 
Protocol/Internet Protocol 
(TCP/IP) 
Address Resolution Protocol, 293 
Internet Address, 290 
IPCONFIG utility, 292—293 
NETSTAT, 294 
packet internet groper, 291-292 
server access and, 43 
subnetting the network, 291 
TRACERT utility, 293-294 
Travan (tape media), 452—454 
Travan NS, 453-454 
Tripp-Lite, 139, 143, 144 
troubleshooting and problem 
determination, 541—580 
booting unbootable server, 
569-571 
connections, physical, 552—553 
connections, 552—553 
network cabling, 552 
diagnostic tools, 555—565 
connectivity utilities, 556—558 
network cable diagnostic 
devices, 555—556 
operating system utilities, 


559-562 


Linux, 560—561 
Microsoft Windows 2000, 562 
Microsoft Windows 
NT 4.0, 561 
Novell NetWare, 560 
OS/2, 559 
system and hardware diagnos- 
tic utilities, 562—565 
drastic measures, 572 
field replaceable units, 573-579 
adapter cards, 578-579 
hard disks, 575-576 
memory, 574-575 
power supply, 574 
processor, 579 
SCSI and RAID, 576-578 
cabling, 577 
device ID, 577 
RAID, 578 
termination, 576 
in general, 542 
help, getting, 580-581 
problem investigation, 542-551 
documentation, 543 
log records, check, 543-546 
cable labeling, 546 
hardware and drivers, 
installing, 544—545 
new peripherals, adding, 
543-544 
server interaction, 545 
server purpose, 545—546 
server work statement, 546 
software, installing, 544 
updates or upgrades, 
installing, 544 
user identification, 546 
procedures for, 549-551 
server messages, check, 


546-549 


remote work, 565—569 
administration tools for, 
566-569 
in general, 565—566 
tips for, 579-580 
using your senses, 554—555 
viruses, 572—573 
true power, 141 
trust, defined, 12 
tunneling protocols, 415 
turnkey fax servers, 418 


U 
Ultra SCSI, 194 
Ultrium (tape media), 456—457 
Uniform Resource Locator 
(URL), 8 
uninterruptible power 
supply (UPS) 
capacity and runtime, 545 
power availability and, 62—63 
rack installation and, 155 
server power, 136—143 
architectures of, 136-137 
failover for, 139-140 


requirements for, determining, 


140-141 
site preparation, 141-143 
software for, 139 
UPS operation, 138—139 
server, upgrading, 268-269 
weight of, rack configuration 
and, 150 
UNIX 
performance monitoring and 
optimization, 499-501 
server interoperability and, 45 
UNIX file system, 181 
UNIX/Linux, configuring, 
347-355 
in general, 347-348 
Linux 
hardware requirements, 
349-350 
installation of, 350-354 
shutdown, proper, 354—355 
versions, 349 
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unshielded twisted-pair (UTP) 
network cable, 304—305 
updating network operating sys- 
tem, 374-375 
upgrade. See also server upgrade, 
performing 
to Microsoft Windows 2000, 
372-373 
to Microsoft Windows NT 
Server, 366 
of motherboard, 519 
for network operating system, 
337-338 
to OS/2 Warp, 359 
of processor, 245 
troubleshooting and, 544 
UPS. See uninterruptible power 
supply (UPS) 
uptime, defined, 24 
UPTOMB utility, 253 
URL. See Uniform Resource 
Locator (URL) 
user demand 
number of users, 42 
user access, direct, 43 
user access, nature of, 43 
users 
authentication of, 9—10 
identification of, 546 
input for troubleshooting, 550 
modem pool and, 316-317 
notification of server upgrade, 
234-235 
permissions for, 11—12 
security and, 12 
utilities 
for connectivity, 556—558 
for disk defragmentation, 524 
IPCONFIG, 292-293 
operating systems, 559—562 
system and hardware, 562—565 
TRACERT, 293-294, 558 
UPTOMB, 253 
UTP. See unshielded twisted-pair 
(UTP) network cable 
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velocity of propagation 
(VOP), 556 
vendors. See also websites 
of grounding kits, 244 
Microsoft Windows 2000 
and, 545 
of server management pro- 
grams, 239 
of server racks, 149 
server upgrade and, 236 
video monitor, 158—160 
video surveillance, 74 
virtual memory/swap files, 337 
Virtual Private Network (VPN), 
17, 413-414 
virus, backups and, 462 
virus, troubleshooting, 572-573 
Visio 2000, 52 
vmstat command, 499 
voice coil, actuator mecha- 
nism, 176 
volume, NetWare and, 181 
VOP. See velocity of 
propagation (VOP) 
VPN. See Virtual Private 
Network (VPN) 


WwW 
wake-on LAN (WOL), 565-566 
wake-up packet, 565 
WAN. See wide area 
network (WAN) 
warning light, 132—133 
wattage, server power, 134-135 
web and FTP servers, 410—413 
configuring, 413 
requirements, 410—413 
web farm, defined, 42 
websites 
for AGP cards, 97 
for ATA/IDE, 191 
for boot disks, 571 


for cables, 306, 553 
for chipsets, 88 
for disaster recovery services, 477 
for disk defragmentation utili- 
ties, 524 
for electrical information, 63 
for grounding kits, 244 
for halon substitutes, 68 
for interleaving, 108 
for memory modules, 110 
for Novell NetWare 5.1, 347 
for OS/2 information, 359 
for overclocking, 87 
for PCI, 93 
for rack configuration, 149 
for rack installation, 160 
for raised floors, 61 
for SCSI equipment, 577 
for SCSI standards, 196 
for server management, 
239, 473 
for UPS equipment, 143 
for virus protection, 573 
for Windows NT 
Server 4.0, 361 
WebSphere, IBM, 341 
web support, 581 
weight distribution, rack, 146, 
150-151 
wheels, rack, 146 
wide area network (WAN) 
defined, 2 
server placement and, 48, 50—51 
WAN link, 41 
wide SCSI, 193 
Wide Ultra SCSI, 194 
width, rack, 146 
Windows 2000. See Microsoft 
Windows 2000 
Windows 2000 Advanced Server. 
See Microsoft Windows 2000 
Advanced Server 


Windows 2000 Server. 
See Microsoft Windows 2000 
Server 
Windows 95/98. See Microsoft 
Windows 95/98 
Windows Internet Naming 
Service (WINS), 401—406 
in general, 401—402 
NetBIOS names, resolving, 
402-403 
proxy agent, 405—406 
pull replication partners, 404 
push/pull replication part- 
ner, 405 
push replication partners, 
404—405 
replication, 403—404 
Windows .NET. See Microsoft 
Windows .NET 
Windows NT. See Microsoft 
Windows NT 
WINS. See Windows Internet 
Naming Service (WINS) 
WOL. See wake-on LAN (WOL) 
workstations, defined, 3 


X 

X.500 ITU standard, 339 

Xeon processor, 100—101, 
245-246, 247 

X Term session, 354 

X Windows, graphical user inter- 
face, 347 


Z 

Zero Effort Networks (Z.E.N.), 
NetWare, 339 

zero insertion force (ZIF), 
248-249 

zones, Domain Name Service, 
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